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In order to evaluate the consistence and coherence of propagated 
contours after elastic deformation (between a planning kVCT and an 
end of treatment kVCT), these were compared to new manual 
delineation and manual corrections of those propagated RT-
structures, through the calculation of the Dice index (considering 
changes in parotids, pterygoid muscles and CTVs) for head & neck 
cancer (HNC) patients treated by Radiotherapy. 
Materials and Methods: Data from 10 HNC patients treated with SIB-
IMRT and including a planning kVCT imaging and manually contoured 
DICOM-RT structures, as well as a second kVCT imaging performed the 
day of the last treatment fraction (to be able to obtain a maximal 
degree of anatomical modifications related to treatment) was 
considered in this study. 
ReDeform software (Joanneum Research, Austria) was used to 
propagate RT structures (CTVs, parotids and pterygoid muscles) from 
initial planning kVCT to the second kVCT; pterygoid muscles were 
considered a quality element because of the low probability of 
suffering considerable deformation during treatment. 
For every patient, a new manual contouring was performed by an 
expert, using the end of treatment kVCT acquisition. The same expert 
also corrected the RT structures propagated using the previously 
mentioned algorithm based on elastic deformation. 
Propagated (only elastic deformation) and corrected-propagated 
contours were compared to manual delineations (end of treatment 
kVCT) for each one of RT-structures. Dice index were automatically 
calculated using ARTISTRUCT (AQUILAB SAS, France). 
Results: No variability in terms of quantitative evaluation of 
propagation was observed between the different patients, so overall 
results are presented. These results are consistent with those 
published by Olteanu (IJROBP 2012) and Hardcastle (Radiat Oncol 
2012). 
Detailed results are presented in table 1. 
 
  
Conclusions: Propagated contours after elastic registration appear to 
be suitable to be used for the design of a new treatment plan, and 
manual corrections are not necessarily an essential requirement, 
although a careful review of these propagated RT-structures is 
mandatory in order to avoid aberrations that could imply errors during 
ulterior treatment planning. 
Further investigations are in progress to study the dosimetric impact 
of these results, but specially to define the quality assurance 
procedure to be performed to evaluate the results obtained after 
elastic registration and automatic contours propagation. 
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Purpose/Objective: Intra-fractional movement during radiotherapy is 
one of the main sources of uncertainty in dose application. Periodic 
and aperiodic motion create the need to extend the margins of the 
planning target volume (PTV) in order to guarantee full tumor volume 
irradiation, possibly resulting in higher doses to organs at risk.  
Real-time tumor motion tracking can lead to dose reduction by 
reducing the PTV. 2D/3D registration, using on-board kilo-voltage (kV) 
image acquisition, is used successfully for tumor motion tracking. One 
limitation of this technique is the inability to resolve movement along 
the imaging beam axis using only one projection image.  
In this work, we present a retrospective patient study to investigate 
the impact of paired portal mega-voltage (MV) and kV images, on 
registration accuracy. 
Materials and Methods: For the study we used data from four patients 
suffering from NSCLC undergoing regular SBRT treatment at our 
center. For each patient we have a planning CT and sequences of kV 
and MV images (fig. 1, a and b) acquired during treatment with 
frequencies of 5.4 Hz and 2.2 Hz respectively. We selected the subset 
of kV images that matched as closely as possible in time, the MV 
images available. The diaphragm motion was extracted by image 
processing from the kV images and the tumor position was manually 
annotated on each MV image. 
Our evaluation consisted of comparing the accuracy of motion tracking 
in 6 degrees-of-freedom (DOF) using only the kV sequence and using 
the sequence of kV-MV image pairs. For each case, we computed the 
root-mean-square (RMS) error relative to the known motion and the 
amplitude of the extracted motion along the AP direction, the 
direction where the motion cannot be resolved with a single 
projection. 
Results: Table 1 summarizes the obtained results showing a significant 
reduction in RMS error and amplitude in AP direction when image pairs 
are used. Figure 1 shows representative kV and MV images (a,b) and 
results for one of the patients. Motion along cranial-caudal (CC) 
direction can accurately be extracted when using only the kV 
sequence (c) but in AP direction we obtain large random errors (d, 
dotted). Extracted motion along this direction clearly correlates with 
the manually annotated motion when image pairs are used (d, solid). 
 
 RMS error (mm) Amplitude (mm) 
 1 image 2 images 1 image 2 images 
Patient 1 4.9 2.2 27.2 9.8 
Patient 2 1.6 0.8 14.4 5.8 
Patient 3 4.3 2.4 17.1 9.6 
Patient 4 2.0 0.9 16.5 6.8 
 
  
Conclusions: We evaluated the impact of using different image 
combinations on the accuracy of 2D/3D registration. Our results show 
that using kV-MV image pairs, a real possibility in modern LINACs, 
leads to improved results as motion can be accurately resolved in six 
DOF. Though lung tumor motion is mainly in CC direction we observed 
motion of about 10 mm amplitude in AP direction and successfully 
extracted this motion for the two cases where it was present. Given 
the fact that the image pairs were acquired during actual treatment 
sessions we can conclude that this approach can be used to improve 6 
DOF registration for tumor motion tracking.  
   
 
 
 
